Degradation of cartilage by macrophages in culture: evidence for the involvement of an enzyme which is associated with the cell surface.
A cell culture system is described in which purified mononuclear phagocytes may be cultured with a cartilage substrate which is radiolabelled in its proteoglycan. Resident mouse peritoneal macrophages degraded this substrate, and did so more avidly if cultured in direct contact with it. There was no evidence for complete intralysosomal degradation of the proteoglycan of the cartilage. Lysates were found to contain considerable activity at pH 7, which was inhibited by the presence of 10% serum, or by boiling the lysate. Proximity of macrophages to the substrate did not induce selective release of the lysosomal marker enzyme hexosaminidase, and concentrated enzymes secreted from the macrophages after treatment with the lysosomotropic agent ammonium chloride were ineffective in degrading cartilage at neutral pH. The active enzyme in macrophage lysates at neutral pH was found to be sedimentable by 100,000 X g centrifugation for 1 hour, in absence of lysosomal protective agents. There is evidence for a cell membrane-associated process in the degradation of cartilage by these cells, which may be a proteolytic, endoglycosidic or free radical-mediated event.